Little progress has been made in the last 10 years in the formulation of new media to improve isolation of Myco-Figure 1. Suspension of Mycobacterium bovis #887 in buffer solution. Isolate suspended from XP-1 culture (left) and from Middlebrook 7H10 culture (right).
bacterium bovis. A new medium for isolating M. paratuberculosis 2 and the advent of mycobacterial isolations from patients suffering from acquired immune deficiency syndrome infections have resulted in the introduction of new techniques for isolating mycobacteria. 1 The addition of sodium selenate to media has shown enhancement of the growth of M. tuberculosis. 4 Inoculated media were incubated at 37 C and examined weekly for mycobacterial growth for 8 weeks. Colony appearance time, number of colonies, and colony characteristics were recorded. One hundred specimens (Group A) from which isolations of mycobacteria had been made were examined. Isolates were identified by methods previously reported. 5 Most media used in mycobacteriology laboratories today contain inhibitory dyes to control contamination. In many instances, more isolations are made on media without inhibitory dyes. I hypothesized that the presence of dyes was retarding mycobacterial growth as well as growth of contaminants.
The objective of this study was to formulate a new egg medium, using a cottonseed flour base without bacteriostatic dyes. The medium was designated XP-1 and evaluated by comparison with 6 established media. were examined for colony morphology on XP-1 medium (Group B). All inoculated media were incubated at 37 C for 2 weeks, and the growth was scraped into phenolized buffer. 3 This procedure was repeated, using isolates growing on Middlebrook 7H1O agar as controls. Visual comparisons were made to evaluate uniformity of cell dispersion in the suspensions.
Tissues from various sources were submitted to the National Veterinary Services Laboratories for routine mycobacteriologic examination. 5 Tissue sediment from each of these submissions was inoculated onto 1 tube each of Lowenstein-Jensen, Stonebrink, Herrold egg yolk with mycobactin J, Herrold egg yolk with and without malachite green, and Middlebrook 7H10 according to standard protocol. 5 A tube of XP-1 medium was also inoculated. The XP-1 medium was prepared using the following formula: 12.5 g cottonseed nutrient, a 2.5 g sodium pyruvate, 300 ml distilled water, and 12 whole eggs. Eggs were disinfected in 75% isopropyl alcohol for 30 minutes and wiped dry with a sterile cloth towel before cracking. After thoroughly mixing the ingredients, the medium was dispensed in 10-ml amounts in 20-x 125-mm screw-cap tubes, slanted, and inspissated for 30 minutes at 80 C.
Of the 100 isolates in Group A, 60 grew on XP-1 medium. Results of the comparison with conventional media are listed in Mycobacterium avium grown on XP-1 produced an average of 58.0 colonies per tube, whereas M. bovis produced an average of 40.7 colonies per tube. Statistical evaluation of the data indicates that Herrold medium without malachite green had isolation rates similar to XP-1 (P > 0.50). Isolation rates for the other media were statistically lower than those for XP-1 (P < 0.05). Colony characteristics typical for a given species on conventional media were not seen on XP-1. Most colonies appeared to have a smooth texture on XP-1, regardless of mycobacterial species. Forty-seven of the 50 mycobacterial isolates in Group B grew on XP-1 with smooth texture ( Table 2 ) and readily suspended in buffer ( Fig. 1) .
Smooth growth was observed for 16 of 18 M. bovis isolates and 3 of 4 M. tuberculosis isolates. These species normally 
tamination.
have a rough appearance on conventional media. All other species had a smooth texture.
It was possible to isolate some mycobacteria on XP-1 medium that were not isolated on conventional media. About 5.5% of the M. bovis submissions were isolated 1 week earlier than on conventional medium.
The advantage of XP-1 is the formation of colonies that produce a smooth uniform suspension, allowing possible serotyping of previously untypeable rough mycobacteria with cell agglutination tests. 3 Between 10 and 20% of all M. avium isolates examined at my laboratory are untypeable because they form rough colonies. Mycobacterium bovis and M. tuberculosis readily autoagglutinate, preventing attempts to produce a serologic classification system. Use of XP-1 medium may allow these species to be serotyped. Preliminary serologic examination of some rough strains grown on XP-1 has shown that this is possible.
As expected, the absence of bacteriostatic dyes in XP-1 increased the risk of contamination. Of the 100 submissions
The XP-1 medium was effective for isolating mycobacteria in general, but more isolations of M. bovis were made on Herrold egg yolk agar without malachite green than on XP-1 (Table 1) . One problem with XP-1 is that colonies are the same color as the medium and are difficult to visualize. Addition of an inert coloring agent such as charcoal appears to remedy this problem.
Although XP-1 is susceptible to contamination, it should be included in a battery of mycobacteriologic media for isolation of those mycobacteria that are sensitive to inhibitory dyes.
Sources an manufacturers
a. Pharmamediam Traders Protein Division, Traders Oil Mill Co., PO Box 1833, Ft. Worth, TX. The use of a particular manufacturer's product does not constitute an endorsement on behalf of the US Department of Agriculture.
